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Application of solid deposition model to water flooding simulation in
high pour point oil reservoir
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Abstract; Conventional water-oil two-phase thermal recovery modeling for numerical simulation of waterfllooding in high pour peint oil
reservoir only considers the effects of changes in viscosity and relative permeability curves with varying temperatures. This approach is
unable to characterize the damage of wax solid deposition to formation permeability, although such permeability changes form the prem-
ise for application of relative permeability curves at different temperatures. To address this issue. solid deposition modeling is used to
simulate the development of high pour point il reservoir. and a novel numerical simulation method of oil-water-solid three-phase thermal
recovery modeling is developed. A comparison analysis of thermal modeling data between the three-and two-phase methods shows that
damage to {ormation permeability by wax deposition is the most signilicant [actor influencing early water{looding in high pour point oil
field. Additionally. quantitative information including the radius of wax deposition and the extent of permeability damage at different in-
Jection temperatures are obtained through thermal recovery modeling. The results have great implications for better studying and predic-
ting the dynamic characteristics of waterflooding in high pour point oil field.
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Fig. 1 Cumulative wax precipitation varied with temperature

in Kingfisher oilfiled
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Fig.2 Experiment fitting results under the conditions of oil flooding at 40C
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results in different temperature
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Table 3 Parameters of relative permeability varied with temperature in Kingfisher oilfield
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Fig. 4 Distribution of oil solid deposition and temperature under the condition of 40°C waterflooding after 25 years
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Fig.5 Comparison of recovery between two-phase and three-

phase thermal modeling
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Fig. 6 Comparison of injectivity index between two-phase and

three-phase thermal modeling
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